Objectives: To explore the quality of life (QOL) status and related factors in young human immunodeficiency virus (HIV)-infected men who have sex with men (MSM) aged 16 to 24 years in Zhejiang province. Methods: A cross-sectional study was conducted in 22 counties of Zhejiang province, and 395 subjects took part in our research. A t-test, one-way Analysis of variance (ANOVA), and multivariate stepwise linear regression analysis were used to investigate the factors associated with QOL in young HIV-infected MSM. Results: The total score on the QOL was 86.86 ± 14.01. The multivariate stepwise linear regression analysis revealed that self-efficacy and discrimination were associated with all domains on the QOL assessment, monthly income was associated with QOL for all domains except spirituality and consistent condom use during oral sex with men in the past three months was associated with QOL for all domains except the relationship domain. Those individuals within the group of young HIV-infected MSM who have higher self-efficacy, a higher monthly income, greater social support, safer sexual behaviors, a higher level of education, and a higher cluster of differentiation 4 (CD4) count have a better QOL. Conclusions: These findings suggest that to improve the QOL of this population, greater emphasis should be placed on improving social support, self-efficacy, and antiviral therapy adherence and on reducing discrimination, disease progression, and high-risk behaviors.
Introduction
Men who have sex with men (MSM) have become the group with the highest risk of human immunodeficiency virus (HIV) infection, exhibiting the fastest growth in HIV epidemic in China [1, 2] . The MSM infection ratio in men aged 15 to 24 years old has increased progressively in recent years [3] . In 2017, more than 60 percent of the individuals newly infected with HIV were aged 15 to 24 years old among MSM in the Zhejiang province. Multiple sexual partners, high unprotected anal intercourse (UAI) behaviors, low condom use, and low HIV testing increased the risk of HIV infection in young MSM [4, 5] , and high risk behaviors put them at risk of HIV infection. The HIV infection problem in young MSM cannot be ignored in MSM HIV intervention.
Due to the application of a highly active antiretroviral therapy (HAART), the mortality rate from HIV/AIDS has significantly decreased and the life expectancy of HIV patients has increased, which means that HIV/AIDS is now considered a chronic, albeit controllable disease [6] . However, there are still many problems among HIV/AIDS patients with respect to the physical, psychological, cognitive, and social domains, especially among MSM with HIV/AIDS [7] , who face not only the stress of having
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Study Design and Data Collection
A cross-sectional study was conducted in Zhejiang. The inclusion criteria were as follows: (1) Positive for HIV antibody; (2) infected through homosexual behavior; and (3) age ranging from 16 to 24 years old. First, we identified the counties that had more than 20 eligible patients in November 2016. There were 1583 eligible MSM patients; then, 400 participants were randomly selected from those 1583 patients. The exclusion criteria were the participants declining to participate. A replacement would be chosen via the same inclusion criteria in the local county. Thirteen replacements were ultimately recruited. Of 400 subjects, 5 participants were excluded from participating in the study due to a failure to provide key information, resulting in a total of 395 young MSM participants.
The sociodemographic and antiviral therapy information of the participants was collected from the case reporting database of the HIV/AIDS comprehensive response information management system in Zhejiang in November 2016, including age, level of education, marital status, employment, census register, infection status, route of transmission, and antiviral therapy status. We designed a questionnaire and collected the information including monthly income, self-identified sexual orientation, and route of dating, high-risk sexual behavior, and psychosocial and behavioral conditions such as self-efficacy, social support, and quality of life, etc.
Self-Efficacy
We used the HIV self-efficacy questionnaire (HIV-SE) to measure the self-efficacy of HIV disease management [28] . The questionnaire was revised by Chinese researchers based on feedback and cultural appropriateness. It contained 34 items divided among 6 domains: Emotional management (9 items), medication management (7 items), symptom management (5 items), communication with health care providers (4 items), receipt of support and assistance (5 items), and fatigue management (4 items). The participants responded to each item by indicating the confidence they felt in their abilities to perform each specific goal or behavior on a 10-point Likert scale ranging from 1 = "not at all sure" to 10 = "completely sure." The instrument exhibited good reliability and construct validity. The Cronbach's alpha coefficient was 0.94. Higher scores indicate that the respondent has better self-efficacy. Referring to Chen's study [29] , we divided the score for self-efficacy into three levels as follows: Scores ≥80% are high, between 79% and 41% are medium, and ≤40% are low.
Social Support
Social support was measured using the social support rating scale (SSRS) developed by the Chinese researcher Xiao [30] . The questionnaire included ten items in three dimensions: Objective support, subjective support, and support utilization, comprising three items, four items, and three items, respectively. Eight items had four possible responses, and the scores ranged from 1 to 4, two items had nine questions, participants could select more than one option, and each option was one score. The total score of questionnaire was the sum of the ten items; higher scores indicated greater social support. In this study, social support was divided into three support groups, namely, low, medium, and high, based on the total scores ranging from 25% to 75%. The Cronbach's alpha coefficient of SSRS was 0.89.
Quality of Life
QOL was measured using the Chinese WHOQOL-HIV-BREF scale [31] , which was translated from the WHOQOL-HIV-BREF for use in a Chinese population. This scale contained 31 items covering six dimensions and two additional general items (overall HRQOL and general health). The six domains are physical, psychological, independence, relationship, environment, and spirituality. The respondents were asked to rate certain experiences they had encountered over the past two weeks on a 5-point Likert scale ranging from 1 = very poor/dissatisfied to 5 = very good/satisfied. Higher scores indicated a better QOL. This tool has been determined to be valid and reliable for analysis of the MSM population. The internal consistency reliability ranged from 0.7 to 0.9 [16] .
Statistical Analysis
Data were entered into EpiData version 3.1(EpiData Association, Odense, Denmark) and were processed using SPSS Statistics 19.0 (Armonk, NY, USA: IBM Corp) for statistical analysis. QOL was the continuous variable and it is presented as the mean ± standard deviation (SD). The QOL result was also compared with those from other studies using a t-test. A t-test and ANOVA were performed to investigate the relationships between and among demographic data, sexual behaviors, HIV infection, antiviral therapy, psychosocial factors, and QOL. A multivariate stepwise linear regression analysis was used to analyze the factors influencing QOL. The total QOL and domain scores were the dependent variable, and the variable p < 0.2 was incorporated into the independent variables. The method was stepwise, the entry variable was p < 0.05, and the removal variable was p > 0.10; 95%CIs and p-values were reported, when p < 0.05, the result was considered statistically significant.
Ethics Approval and Consent to Participate
This study was approved by the Ethics Committee of the Zhejiang Provincial Center for Disease Control and Prevention (Project Identification Code 2013-001) and informed consent was obtained before the survey was administered. We assured the respondents that the survey was confidential and that this survey would not have any negative impact on the respondents.
Results
QOL Score
The total QOL score was 86.86 ± 14.01, and the QOL scores by domain, namely, physical, psychological, independence, relationship, environment, and spirituality, were 15.19 ± 2.83, 14.28 ± 2.73, 15.62 ± 2.50, 13.58 ± 2.74, 13.93 ± 2.61, and 14.26 ± 3.35, respectively. The psychological, environment, and spirituality domains and total score for QOL were significantly higher than the national norm in China [32] (Table 1) . As shown in Table 3 , 27.8% (110/395) were infected with a sexually transmitted disease (STD), 83.0% (328/395) had more than two male sexual partners in the past three months, only 20.5% (81/395) used condom consistently when having anal sex in the past three months, while 5.1% (20/395) used condom consistently when having oral sex in the past three months. 
Univariate Analysis of Factors and QOL
The results of the ANOVA and t-test are presented in Tables 2-5 . Of the 395 respondents, with respect to the total QOL score, MSM who had a higher level of education, who had a monthly income ≥3000 RMB, and who participated in online dating had a relatively higher total QOL score. Furthermore, monthly income, sexual orientation, and dating route were associated with QOL in the physical domain; the level of education, monthly income, employment status, and dating route were associated with QOL in the psychological, independence, and relationship domains; the level of education, monthly income, sexual orientation, employment status, and dating route were associated with QOL in the environment domain; and monthly income was associated with QOL in the spirituality domain (Table 2) . Table 3 indicates that consistent condom use during anal sex with men occurring within the past three months was associated with the total QOL score and with the scores for the independence and spirituality domains. Consistent condom use during oral sex with men occurring within the past three months was associated with all QOL domains except the relationship domain. Finally, young MSM who had numerous male sexual partners within the past three months had lower scores in the relationship domain.
With respect to disease, MSM who had AIDS exhibited lower scores in all QOL domains. MSM who had been infected for one or more years received higher QOL scores in the physical and spirituality domains, whereas those with CD4 counts ≥350 had higher total QOL scores as well as higher scores in the physical, psychological, and independence domains. Finally, taking drug on time is associated with a higher QOL score in the independence domain (Table 4) .
The results of the relationships between QOL and psychosocial factors indicate that a lack of discrimination, higher self-efficacy, and greater social support are positively correlated with QOL. Young MSM who have higher self-efficacy and greater social support and who are not subjected to discrimination reported higher QOL scores in all domains (Table 5) .
In a multivariate analysis (Table 6 ), the total QOL score was the dependent variable. The independent variables included the level of education, monthly income, sexual orientation, employment status, dating route, consistent condom use during anal and oral sex with men in the past three months, disease name, infection year, CD4 count, missing drugs, sexual aid use, discrimination, self-efficacy, and social support. The results revealed that self-efficacy (β = 8.071, p < 0.001), discrimination (β = −8.338, p = 0.000), monthly income (β = 5.398, p < 0.001), employment status (β = −1.344, p = 0.022), condom use during oral sex with men in the past three months (β = 2.131, p = 0.001), social support (β = 1.692, p = 0.016), and disease progression (β = −2.491, p = 0.032) are the factors associated with QOL. More specifically, the results indicated that a higher self-efficacy, monthly income ≥3000 RMB, student status, condom use during oral sex with men in the past three months, and greater social support are associated with better QOL values. In addition, discrimination and AIDS were negatively related to QOL. For example, when young MSM experienced discrimination at the AIDS stage, they demonstrated a lower QOL. With respect to psychosocial factors, self-efficacy and discrimination were associated with QOL in all domains. Additionally, social support was associated with the relationship and spirituality domains, while smoking was related to the physical domain. Regarding sociodemographic factors, monthly income was associated with QOL in all domains except spirituality; employment status was associated with the psychological, independence and relationship domains; sexual orientation was associated with the physical and environment domains; and level of education and dating route were associated with the environment domain. With respect to sexual factors, the number of male sexual partners within the past three months was associated with the relationship domain, and condom use during oral sex with men occurring within the past three months was associated with QOL in all domains except the relationship domain. With respect to antiviral therapy factors, the CD4 count was associated with the physical and independence domains, disease progression was associated with the psychological domain and missing drugs was associated with the independence domain. 
Discussion
The aim of this study was to assess the QOL of young HIV-infected MSM and the relationship between QOL and various influencing factors, such as social support and self-efficacy, in Zhejiang and in the eastern coastal cities of China. As a measurement of physical, psychological, and social adaption indicators, QOL reflects the health status of people living with HIV/AIDS (PLWHA) [33] . In this study, the QOL for psychological, environment, and spirituality domains and total score were significantly higher than in the general population in China. Furthermore, the QOL scores were significantly higher than other populations of PLWHA [34, 35] . Ma et al.'s study (2015) [36] on PLWHA in Zhejiang also stated that younger PLWHA demonstrated higher QOL scores. This finding implies that the QOL of young HIV-infected MSM in Zhejiang is better than those of other populations of PLWHA.
In our study, the results indicated that self-efficacy and discrimination were significantly correlated with all QOL domains. Specifically, increased self-efficacy resulted in higher QOL scores among young MSM. The study of Cramm et al. (2013) [37] demonstrated that general self-efficacy was an important factor that influences the social QOL in youths with chronic conditions. Chen et al.'s study (2013) [9] concluded that health care providers improved QOL among PLWHA by enhancing their self-efficacy and self-esteem. Specifically, the results indicated that self-efficacy was a significant predictive factor of QOL in the population of young HIV-infected MSM. Our findings further revealed that stigma and discrimination were negatively associated with QOL in all domains. Although MSM anti-discrimination propaganda has been promoted in China, stigma and discrimination related to sexual orientation still exist. Thus, MSM are inclined to hide their homosexual identities. Moreover, such shame and discrimination are major barriers that cause MSM and young HIV-infected MSM to hesitate to seek health services [38, 39] . In addition, HIV-related stigma and fear evoke negative emotions among most HIV-infected MSM [40] . Both are factors that contribute to reducing the QOL of this population.
Our study showed that social support was positively associated with the total QOL scores and with the scores for the relationship and spirituality domains. Social support helps young MSM cope with stressful life events and adapt to life. Peter et al.'s study from southern India [41] revealed that health-related QOL was positively associated with social support from family and friends. Lan et al.'s study (2015) [33] concluded that subjective support and the use of social support were positively correlated with QOL. These findings indicate that there should be a focus on improving the social support provided to young HIV-infected MSM because increased social support can help individuals more effectively cope with their difficult situation [42] . Moreover, social support plays an important role in reducing risky sexual behaviors [43] , whereas a lack of social support may result in increased risky sexual behaviors; accordingly, reducing risky sexual behaviors by improving social support can result in an improved QOL.
In our study, young MSM reported a high number of sexual partners; specifically, the prevalence of young HIV-infected MSM who had two or more male sexual partners within the past three months was 83%. Moreover, the use of condoms during oral sex occurring within the past three months was positively associated with the total QOL score and with all domains except the relationship domain. Young MSM who had more male sexual partners had lower QOL scores in the relationship domain. Young MSM who smoked exhibited an impaired score in the physical domain of the QOL. It was also determined that the young MSM population engaged in high-risk sexual behaviors [44] [45] [46] and that there was a relationship between high-risk behavior and QOL. For example, high-risk behaviors were associated with negative emotions, such as depression and anxiety, and higher depression and anxiety scores were associated with lower QOL scores in the physical, psychological, and relationship domains [41, 47] .
Among the sociodemographic factors, monthly income was found to be related to QOL, a finding that is consistent with those of previous studies [14, 48] . In this study, increased monthly income was positively related to QOL, while higher income was correlated with a better QOL in all domains except spirituality. In the present study, the level of education and dating route influenced the environmental domain. Specifically, those with a higher level of education and those who made friends at school exhibited higher QOL scores. Similarly, young MSM who accepted their homosexuality reported better QOL scores in the physical and environmental domains. The higher QOL scores among these populations may be because young MSM are more open-minded and more accepting of their homosexuality, especially within higher education populations. Both of these groups demonstrated more enlightened attitudes toward HIV.
Although no correlation was found between antiviral therapy and QOL in our study, the CD4 count was correlated with better scores in the physical and independence domains. Nachega et al.'s study (2011) [49] indicated that interrupted ART limited the recovery of CD4 and increased the risk of opportunistic complications and death. Additionally, missing drugs was also an important factor correlated with medication adherence, with missing drugs exhibiting lower scores in the independence domain. Furthermore, medication adherence is positively correlated with QOL, such that people with a high QOL have a higher adherence to treatment, while low adherence to ART may result in an adverse effect, causing people to exhibit poorer health, more physical symptoms, and a lower QOL [50] .
We also found a negative association between young MSM who were in the AIDS stage and the total QOL score, particularly in the score for the psychological domain. This result may be because AIDS patients experience more symptoms and increased complications as well as increased psychosocial problems, which together may result in poorer QOL for AIDS patients.
This study has several limitations. First, as this study was based on a cross-sectional survey, it is difficult to describe variation tendencies with respect to self-efficacy, social support, and QOL. Furthermore, causal relationships between QOL and related factors cannot be determined. Thus, a future investigation should conduct a cohort study on QOL. Second, to facilitate the investigation, randomly selected samples were obtained from counties where there were more than 20 cases of young HIV-infected MSM. This, however, is not a truly random sampling; therefore, the sampling method should be improved in a future study. Third, stigma and discrimination are acknowledged as important factors with respect to the QOL of PLWHA, as PLWHA are subjected to more negative stigma and greater discrimination than other groups. In our study, we used only one question to measure stigma and discrimination. Thus, it is recommended that future studies use appropriate scales to measure stigma and discrimination and to better measure the association between discrimination and QOL.
Conclusions
Our study revealed that there is a higher QOL among young HIV-infected MSM than among other HIV/AIDS patients. Factors such as social support, self-efficacy, income level, and high CD4 count have a protective effect on the QOL in young HIV-infected MSM, whereas discrimination, AIDS stage, and high-risk behaviors have a negative effect on QOL. The results imply that we should focus on and enhance psychosocial factors, such as social support, self-efficacy, and anti-discrimination, and strengthen the strategies and techniques to diagnose HIV and discover and treat young HIV-infected individuals earlier. Such changes will help to control the disease in its HIV stage through treatment, reduce the complications associated with the disease, and improve the QOL of infected individuals. Finally, agencies and involved individuals must advocate for safe sex behaviors to reduce the possibilities of coinfection.
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